To determine the prevalence of posttraumatic stress disorder (PTSD) and to identify the associated risk factors among elderly citizens belonging to the Qiang ethnic minority group 3 years after the Wenchuan earthquake in China.
Abbreviations
• The elderly are particularly susceptible to the negative psychological effects of disasters.
• Postdisaster mental health recovery interventions, including identification, ongoing monitoring, and sustained psychosocial support, are required for elderly Qiang citizens.
Limitations
• Our study has a cross-sectional design.
• Our survey was conducted in a single, severely affected area; therefore, it is difficult to generalize the findings to other areas.
• Our study had a relatively small sample size.
E arthquakes are one of the most devastating natural disasters. The 2008 Wenchuan earthquake underscored the importance of understanding the effects of trauma on disaster survivors. On May 12, 2008, a massive earthquake measuring 8.0 on the Richter scale struck Southeast China, and caused major loss of life and property. According to the Chinese Ministry of Civil Affairs, more than 70 000 people were confirmed dead and more than 400 000 were injured, with 18 467 people listed as missing, and an additional 6.5 million who lost their homes, affecting a region of more than 440 000 km 2 . It was the most devastating natural disaster in China in the last 30 years. It is estimated that over 400 000 people in urban areas have lost their jobs and more than 5 million farmers have seen their crops destroyed. The cost of the disaster was estimated to have exceeded US$150 billion. The immense physical devastation and emotional suffering, coupled with a terrible feeling of loss, has resulted in severe mental health issues for survivors of the earthquake, especially for the elderly residents who are a particularly susceptible group.
Older people are among the groups most vulnerable to the direct impact of natural disasters. 1 Older people face a different set of difficulties in disasters than those of people in the general adult population. They are more likely to face multiple health and mobility problems, have inadequate financial resources, lack personal transportation, and have small social networks. Previous studies have shown that the elderly are particularly susceptible to the negative psychological effects of disasters. [2] [3] [4] [5] An assessment of the health status of people in the affected areas following the Sichuan earthquake suggested that the greatest morbidity was among people aged 60 years or older. 2 Such findings suggest that the elderly may be an especially important group for research and intervention.
Experiencing an earthquake has been associated with psychological distress, and, in particular, the development of PTSD. 6 PTSD is the result of exposure to extraordinarily stressful life events, such as military combat, violent personal assault, being taken hostage, natural or manmade disasters, or severe car accidents. Signs and symptoms of PTSD include re-experiencing symptoms, avoidance and numbing symptoms, and increased physiologic arousal. 1 PTSD is the most frequently reported psychiatric morbidity among victims of natural disasters. 7, 8 Various studies of earthquake survivors have reported rates of PTSD ranging from 2% to 87%. 9, 10 The variability in the range of PTSD rates in these studies may be explained by the differences in the methods of sampling, the extent of devastation caused by the earthquake, the time lapse between the onset of the disaster and data collection, 11 and cultural differences in somatization and coping. 12 The frequently reported risk factors include female sex, advanced age, low level of education, degree of exposure to earthquake, death in the family, loss of friends, loss of property, greater fear during the earthquake, relocation, previous psychiatric history, inadequate social support, ethnic minority status, as well as cultural and social differences. 13 Although some researchers have studied PTSD and other related mental health problems among survivors of the Wenchuan earthquake, there is little information about PTSD among the elderly. Moreover, those studies primarily dealt with the short-and medium-term psychosocial impact. [14] [15] [16] However, to our knowledge, relatively little attention has been paid to the long-term development of PTSD among elderly people of the Qiang ethnic minority group (1 of the 56 ethnic minorities in China) in severely damaged areas.
A better assessment and understanding of the psychosocial and mental health risk factors associated with disasters is important for improved preparedness and mitigation. Therefore, as part of a national emergency management project for the Wenchuan earthquake in China, we conducted a cross-sectional study in Beichuan County of Sichuan Province, which was identified as 1 of the 10 worst-affected regions or counties by the local government.
Our study aimed to estimate the prevalence rates of PTSD 3 years after the 2008 earthquake in China and to identify the associated risk factors among elderly citizens belonging to the Qiang ethnic minority group in a severely damaged area. The information obtained from our study may be useful for directing, strengthening, and evaluating disaster-related mental health needs and interventions after a devastating natural disaster, as well as providing information on the psychological impact of the earthquake on this particular ethnic minority group in China. 
Method

Subjects
Our research took place from July 4, 2011, to August 16, 2011 . Beichuan County, one of the counties in China's earthquake-prone regions, is located 140 km away from the epicentre of the earthquake in Wenchuan County. The county was selected because it was severely affected by the earthquake and is the only autonomous Qiang county in China. Compared with other counties of China, Beichuan County has a very large population of ethnic minorities; that is, about 50% of the population belongs to the Qiang ethnic minority group. According to official statistics, the estimated death toll in Beichuan County was 15 645 people, with 26 916 people injured, 1 023 people listed as missing, and an additional 142 000 who lost their homes. Over 40 124 buildings, including houses, workplaces, schools, hospitals, and other public structures, were destroyed by the massive earthquake. The financial loss in Beichuan County was estimated to be US$93 billion.
The survey method is similar to that found in previous literature. 15 To determine the sample size for our study, we assumed a prevalence rate of 20% for mental health problems, a figure that was based on earlier, similar studies. 16, 17 We estimated that a minimum of 300 participants would be required for a 95% confidence interval capable of detecting a prevalence rate of between 20% and 30%. At first glance, 20% may seem like an overestimation, but this figure was remarkably close to the prevalence found in our study.
Given our past experience conducting surveys in China, we anticipated the nonresponse rate to be 8% and we consequently increased the required minimum to 325 participants. Based on available information on household size and age distribution, we assumed an average of 1 subject per household and as a result, a minimum of 325 households were needed. However, we planned to include a larger sample of 350 households to take into account any unexpected situations that might have arisen, and may have resulted in some households not being surveyed. With probability proportional to population size, we selected 25 clusters (villages or temporary settlements) in the first sampling stage: 15 in rural areas and 10 in the towns of Beichuan County. In the second stage of sampling, 14 households were selected within each cluster. A starting point for the survey was chosen at random.
In every settlement, we first asked the village leader to provide a list of all families living in the village and then selected 14 households using a random number table. The first house on the left of a given area was selected for the first interviews. The next house for interviews was selected by taking the closest house to the left when leaving the house just surveyed. This procedure was repeated until all 14 households within the cluster had been surveyed.
Some of the inhabitants declined the interview because they were wary of such earthquake surveys and avoided talking about the event. Subjects who consented did not differ from those who did not consent to be surveyed.
The interviewers included trained psychiatrists, psychiatric nurses, as well as graduate and postgraduate students majoring in psychology, epidemiology, and social science. To maintain confidentiality, we agreed not to disclose the personal information of any participant in the study. For participants who had difficulty understanding the questions because of their relatively low level of literacy, interviewers asked them 1 question at a time and then filled in their answers on the questionnaire. The criteria for inclusion required participants to be elderly Qiang residents, aged 60 years or older, to have been directly affected by the earthquake, and to be mentally sound. Those who did not experience the earthquake or who suffer from dementia, mental retardation, or severe mental disorders (for example, schizophrenia) were excluded.
To ensure confidentiality, interviewers and participants were encouraged to complete the questionnaires in private. Prior to the interviews, either verbal or written informed consent was obtained from each participant.
Measurements
The assessment questionnaire consisted of 2 parts. The first section included information about sex, age, marital status, education level, monthly income, witnessed casualties, bodily injury, relatives lost, bereavement, and social support received in the preceding 3 years.
The second section was the CAPS for DSM-IV, a widely used clinician-administered instrument with excellent reliability and validity. 11 For the diagnosis of PTSD, we considered a symptom present if its frequency was at least 1 (occurring at least once during the past month) and its severity was at least 2 (moderately distressing) on the CAPS. PTSD was defined using DSM-IV criteria as follows: at least 1 positive response to any of the 5 intrusion items; at least 3 positive responses to the 6 avoidance or numbing items, with at least 1 relating to avoidance and at least 1 to numbing; at least 2 positive responses to any of the 5 hyperarousal items; and the presence of distress or impairment.
Analysis
Simple descriptive statistics, such as frequencies, means, standard deviation, and proportions, were used as necessary. Logistic regression was also used to analyze dichotomous outcomes of PTSD (1 = present, 0 = absent) and in identifying significant predictors affecting PTSD by exploring the role of demographic information, exposure to trauma, and social support variables in the presence of these disorders. Univariate logistic regression was primarily used to screen potential risk factors for PTSD by exploring the role of demographic information, exposure to trauma, and social support variables in the presence of PTSD. Multivariate logistic regression analyses were used to identify the independent role of each risk factor for PTSD. All variables that were statistically significant (P < 0.05) in the univariate analysis were employed in the multivariate analysis. For each odds ratio, 95% confidence intervals were used. All tests were 2-tailed, and significance was set at 0.05. The SPSS, version 19.0 (SSPS Inc, Chicago, IL) was used for analysis of all data.
Results
Sample Description
The sociodemographic characteristics and traumarelated indicators of the sample are presented in Table 1 . Participants included a total of 325 elderly Qiang ethnic residents from severely damaged areas, with 287 completing the questionnaire, at a response rate of 88.3%. Nonresponse was mostly owing to ineligibility or absence. Among the 287 participants, most were married and had been injured. More than one-third were females, and more than two-thirds had not received any education or had attended only primary school. Significantly more females took part in the study than males (64.1%, compared with 35.9%); this may have been because many adult males were working away from home at temporary employment during this investigation, which was conducted during the day. Among the participants, more than one-half earned less than ¥1000 a month. About one-half of the participants had close family members killed in the earthquake. Among all the respondents, most reported that their level of social support had been high in the preceding 3 years, while a small percentage reported that it had been low ( Table 1) . Table 2 shows the bivariate logistic regression analysis of effects of demographic characteristics, trauma exposure, and social support on odds of prevalence of PTSD. A total of 65 people were diagnosed with DSM-IV PTSD during the study period. The rates of earthquake-related DSM-IV PTSD were 22.65% within 36 months. From the analysis of the bivariate logistic regression results, participants with low monthly income, who were female, aged 81 years or older, or people with low social support, were nearly 2.5 times as likely to exhibit PTSD symptoms as the reference group. Respondents who were widowed were more than 3.5 times as likely to exhibit PTSD symptoms relative to people who were single or divorced. Respondents with a primary school or lower level of education were 3.0 times more likely to exhibit PTSD than people with a higher educational level. Respondents who had experienced a death in their family as a result of the earthquake were nearly twice as likely to exhibit PTSD symptoms relative to people who had not suffered such a loss. Table 3 shows the multivariate logistic regression analysis results for the PTSD-dependent variables. Multivariate logistic regression analyses were used to identify the independent role of each risk factor for PTSD. Results of the multivariate logistic regression analysis indicated that witnessing casualties or losing relatives were no longer significantly associated with the presence of PTSD. The likelihood of PTSD was higher for females, being aged 81 years or older, being widowed, a low level of education, low monthly income, suffering bodily injury, being bereaved, and low social support than the reference group.
Bivariate Analysis
Multivariate Analysis
Discussion
The findings of our study, conducted 3 years after the Wenchuan earthquake, underscored the impact of PTSD on elderly members of the Qiang ethnic group. Our results on the prevalence of PTSD after this severe earthquake in China are comparable with the postdisaster prevalence of PTSD documented elsewhere. In our study, the prevalence of PTSD among the aforementioned group was 22.65%, which was found to be higher in comparison with the prevalence rate of PTSD in previous studies. 16, 17 The results indicate that PTSD remained at an elevated level among elderly Qiang citizens. Such high prevalence rates are not surprising, given that the earthquake was one of the worst in the last 30 years.
Many associated risk factors have been identified in the cross-sectional study: being female, aged 81 years or older, loss of a spouse, low education level, low monthly income, bodily injury, bereavement, and low social support. The positive correlation between being female and PTSD was reported in our study, which was similar to previous studies. 18, 19 This finding suggests that females may be more sensitive to the impact of disasters than males. In our study, the survivors aged 81 years or older were found to have the highest rate of PTSD. This finding suggests these advanced-age survivors were more severely affected by direct exposure to the effects of the earthquake. Our study also showed marital status had a significant effect on PTSD. Survivors who lost a spouse were more likely to have severe PTSD, which was inconsistent with previous reports. 20 The reason may be that people who lost a spouse suffered more mental stress as a result of the earthquake, and they were more likely to feel helpless.
Having a lower educational level has been noted as a risk factor for PTSD in previous studies. The results of our study are in agreement with previous findings. 21, 22 One possible explanation is that lower educational level may be associated with poorer coping skills, more negative impact as a result of the earthquake, and lower insight, which caused elderly Qiang citizens to have difficulties in recovering from the trauma. Similar to the findings of other studies, 7,18,23 a low monthly income was also significantly related to PTSD in the heavily damaged areas. A positive relation between personal physical injury and PTSD was found in our study, which was consistent with previous studies. 24 This may be because people who were injured were at high risk, reflecting both their high level of exposure to mortal danger and the added persistent reminder and additional stress accompanying an ongoing injury, and the necessary rehabilitation associated with it.
The results of the multivariate regression analysis indicated that being bereaved may be a strong predictor of PTSD symptoms for survivors, a finding which differs from previous studies. 25 For Qiang people, family is paramount. They prefer large families in which several generations live together, and kinship is the centre of their social network. Experiencing bereavement as a result of the earthquake may be particularly stressful for elderly Qiang citizens. In our study, low social support during the preceding 3 years was also significantly related to PTSD in the aftermath of the Wenchuan earthquake. Greater social supports are associated with weaker stress symptoms in general. There is substantial evidence that the perceived availability of social support lessens the severity of psychological symptoms, including PTSD. 7, 18 Several limitations to our study should be noted. First, given that our survey was conducted in a single, severely affected area, it is difficult to generalize the findings to other lessaffected areas. The prevalence of PTSD symptoms in other postdisaster populations may vary owing to different levels of exposure to the earthquake, as the affected area was very large (about 440 442 km 2 ). Second, there are several additional factors that are not included in this study, such as predisaster psychiatric morbidity or having become trapped after the earthquake. Associations between these additional factors and PTSD symptoms should be examined in future research. Notwithstanding these limitations, our study is one of few studies that have investigated the psychological impact of the destructive Wenchuan earthquake on this particular ethnic minority in China and has thus established a basis for further study of this minority group.
Conclusions
Our findings indicate that the incidence of PTSD remained at an elevated level among elderly Qiang citizens in a heavily damaged area 3 years after the Wenchuan earthquake. Being female, aged 81 years or older, loss of a spouse, low education level, low monthly income, bodily injury, bereavement, and low social support in the preceding 3 years were risk factors significantly related to the development of PTSD. Earthquakes and their consequences present a major global public health problem. Effective and sustainable mental health services are needed and should be directed particularly to the elderly Qiang citizens in the area, as they are a group that is a particularly susceptible to the negative impact of natural disasters, including this earthquake. 
